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Coila~en Turnover During the Progression of Thyroxine-ln- 
duced Left Ventricular Hypenrophy. 
M. Asad Karim, Alan G. FerQuSOn. Bassam T. Wakim. Allen 
M. Samarel. Loyola University Medical Center, Maywood. IL 
Cardiac fibroblasts synthesize large amounts of procol- 
lagens (proCOL). yet only a small fraction of mature coila- 
geps (COL) accumulate in the extracellular matrix. To de- 
termine the roles a1 intracellular degradation of newly syn- 
thgsited proCOL, and extracellular degradation of COL dur- 
inq normal growth. and thyroxine-(T4)-induced left van- 
tripular hypenrophy (LVH), in wivo proCOL synthetic rates 
(R$. pg/d/LV) were assessed in LVH and control (CON) 
rats following 1, 2, 4, and 8 weeks of T4 treatment (1 mgl 
kg/d). A modification of the flooding infusion method was 
developed using measurements of cardiac prolyl-tRNA, and 
tissue-free and protein-bound hydroxyproline specific ra- 
dioactivities 60 min following intravenous administration of a, 
massive dose of [aH]proline. Degradative rates (Rd. pgldl 
LV) of proCOL and COL, and COL concentration (mglg LV) 
were derived. (means&SE; n = 6; ‘P c 0.01; 2-way 
ANOVA) : 
LlQk.lwmw 
proCOL Rs 166~13 256&l 6 203~16 436~46’ 
ProCOL Rd 73214 99&l 2 120211 212220’ 
CQL Ad 30&E 5827 79&l 0 220~44’ 
#t. (mQ/Q) 4.5L.3 4.5&l 4.6~0.1 4.0j.o. 1’ 
proCOL synthesis was markedly increased in T4-LVH; how- 
ever COL dirj not accumulate because of enhanced degra- 
dation of newly synthesized and extracellular collagens. Ex- 
tensive inlracellular proCOL degradation, and extracellular 
matrix remodeling without intersritial librosis is characterislic 
of this form of ‘physiological’ LVH. 
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Depletion of intracellular ATP causes activation of ATP-sensitive 
potassium channels (KATP) in cardiac myocytes. resulting in 
shortening of the action potential and decreased contractility. To 
elucidate the regulatory mechanisms of KATP by intracellular 
nucleotides. effects of nucleotide diphosphates [NDPs) on K~rp were 
examined in guinea-pig ventricular cells, using the patch clamp 
technique. Upon formation of inside-out patches tn the ATP-free 
internal solution. KATP appeared and then decayed spontaneously. 
This channel run-down was due to de-phosphorylation of the 
channel. We found that mtlllrnolar concentrations of various NDPs 
(e.g.. UDP. IDP. CDP and GDP), applied to the internal side of the 
patch membrane after run-down, dramatically activated the 
channel. NDP-induced openings of KATP were Mg2+-dependent and 
inhibited completely by ATP (100 PM) and glibenclamtde (1 PM. a 
specific KATP inhibitor). Nucleosides. nucleotide mono- and tri- 
phosphates did not activate KATZ. Thus, KATZ may have a novel Mg2+- 
dependent site specific to NDPs which induces openings of the de- 
phosphorylated channel, in addition to the Mg2+-independent ATP- 
binding inactivation site and phosphorylation site. Plnacidil (a 
KATP opener) activated the phosphorylated but not the de- 
phosphoxylated KATP. However. pinacidil enhanced the de- 
phosphorylated KAF openings vigorously in the presence of various 
NTjPs. These observations suggest that NDP-binding to the specific 
site has similar effects to channel phosphoxylation. i.e. to keep the 
channel in an operative state in the absence of ATP and to enhance 
the channel openings with pinacidil. We propose that a unit of the 
channel modulated by either phosphorylation or NDP-binding is 
essential for the channel gate regulation by ATPI and pinacidil. This 
model ofTers a new approach to elucidate the molecular mechanisms 
underlying the regulation of cardiac KAY by various agonists. dmgs 
and G-proteins in physiological and pathophysiological conditions. 
